Corrosion and Tribological Behavior of ZrO2 Films Prepared on Stainless Steel Surface by the Sol-Gel Method.
ZrO2 films with one, two, and three layers were prepared on a 304 stainless steel surface through the sol-gel method, followed by sintering at 500, 600, and 700 °C. The crystal structure and the surface morphology of the films were characterized by X-ray diffraction and atomic force microscopy. The corrosion resistances of uncoated and coated specimens were studied by electrochemical corrosion tests in a 5% NaCl solution at room temperature. The tribological properties of ZrO2 films were investigated using a tribometer. The results showed that the crystal structure of ZrO2 partially transformed from the tetragonal phase to the monoclinic phase with a rise in sintering temperature. The grain size of the ZrO2 films grew, and the surface roughness of the films increased. However, with an increase in the number of film layers, the grain size and the surface roughness of the ZrO2 films decreased and the films became more uniform and denser. ZrO2 films effectively enhanced the corrosion and wear resistances of the stainless steel surface. With the increase of the sintering temperature and the number of layers in the film, the corrosion resistance of the ZrO2 films increased gradually, but the wear resistance of the films slowly decreased. The film with three layers, which was sintered at 700 °C, had the highest corrosion resistance. Nevertheless, the film with one layer, which was sintered at 500 °C, exhibited relatively well wear resistance.